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with at least one first power line through the first shielding
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DISPLAY SUBSTRATE AND DISPLAY
DEVICE

This application 1s a National Stage of International
Application No. PCT/CN2021/094387, filed May 18, 2021,
which claims priority to and the benefit of Chinese Patent

Application No. 202010623663.4, filed Jun. 30, 2020, the
entireties of which are hereby incorporated herein by refer-
ence.

TECHNICAL FIELD

At least one embodiment of the present disclosure relates
to a display substrate and a display device.

BACKGROUND

Based on the design of a camera under panel, a display
panel generally includes a high Pixels Per Inch (PPI) region
region, but generally, the display panel has a

and a low PPI
relatively low light transmittance in the low PPI region,
which 1s not beneficial for improving the display eflfect of the
camera 1n an 1imaging region.

SUMMARY

At least one embodiment of the present disclosure pro-
vides a display substrate, the display substrate has a first side
tor displaying and a second side opposite to the first side and

comprises: a base substrate; a display region, disposed on
the base substrate and 1ncludes a first display region and a
second display region at least partially surrounding the first
display region, wherein the first display region allows light
from the first side of the display substrate to be at least
partially transmitted to the second side of the display sub-
strate for sensing, the first display region includes a plurality
of pixel unit groups arranged at intervals, each of the
plurality of pixel unit groups includes a plurality of first
pixel units, and each of the plurality of first pixel units
includes a pixel region and an opening region; a plurality of
first power lines, located 1n the pixel region and configured
to be connected with the plurality of pixel unit groups, to
provide a first power voltage to the plurality of pixel unit
groups; and a shielding layer, disposed on the base substrate,
located on a side of the plurality of first power lines close to
the base substrate, and including a hollow region and a
shielding region, and for one pixel unit group of the plurality
of pixel unit groups, the opening region of each of the
plurality of first pixel units at least partially overlaps with the
shielding region of the shielding layer, the opening region of
at least one of the plurality of first pixel units includes a first
shielding connecting portion at least partially overlapping
with the shielding region of the shielding layer, the shielding,
layer 1s connected with at least one of the plurality of first
power lines through the first shielding connecting portion, to
receive the first power voltage; and the plurality of first
power lines are located on a side of the first shielding
connecting portion away {rom the base substrate, the shield-
ing layer 1s located on a side of the first shielding connecting
portion close to the base substrate, and the first shielding
connecting portion 1s located between the shielding layer
and the plurality of first power lines.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the shielding
layer 1s connected with the first shielding connecting portion
through a first through hole and the first shielding connect-
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ing portion 1s connected with the at least one of the plurality
of first power lines through a second through hole.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the display sub-
strate further comprises a first insulating layer, a second
insulating layer and a third insulating layer, the first 1nsu-
lating layer 1s located between the shielding layer and the
first shielding connecting portion, the second insulating
layer 1s located between the first insulating layer and the first
shielding connecting portion and the third insulating layer 1s
located between the first shielding connecting portion and
the plurality of first power lines; or, the second insulating
layer 1s located between the first shielding connecting por-
tion and the plurality of first power lines, the third imnsulating
layer 1s located between the second sulating layer and the
plurality of first power lines, the shielding layer 1s connected
with the first Shleldmg connecting portion by the first
through hole passing through the first insulating layer and
the first shielding connecting portion 1s connected with the
at least one of the plurality of first power lines by the second
through hole passing through the second msulating layer and
the third insulating layer; or, the shielding layer 1s connected
with the first shleldmg connecting portion by the first
through hole passing through the first insulating layer and
the second 1nsulating layer and the first shielding connecting
portion 1s connected with the at least one of the plurality of
first power lines by the second through hole passing through
the third 1nsulating layer.

For example, i the display substrate provided by at least
one embodiment of the present disclosure, orthogonal pro-
jections of the first through hole and the second through hole
on the base substrate do not overlap; and the first power line
includes a protruding portion, an orthogonal projection of
the second through hole on the base substrate overlaps with
an orthogonal projection of the protruding portion on the
base substrate, and an orthogonal projection of the first
through hole on the base substrate overlaps with an orthogo-
nal projection of the first power line on the base substrate.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the adjacent pixel
unmt groups are connected through a wire, and orthogonal
projections of the plurality of pixel unit groups and the wire
on the base substrate fall within an orthogonal projection of
the shielding region of the shielding layer on the base
substrate.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the second dis-
play region includes a plurality of second pixel units
arranged 1n an array and a plurality of second power lines
and each of the plurality of second pixel units includes a
pixel region and an opening region; and the plurality of
second power lines are configured to be connected with the
plurality of second pixel units, to provide a second power
voltage to the plurality of second pixel units, and the second
power voltage 1s a same with the first power voltage, and for
one of the plurality of second pixel units, the opening region
of each of the plurality of second pixel units at least partially
overlaps with the shielding region of the shielding layer, the
opening region of the at least one of the plurality of second
pixel units 1includes a second shielding connecting portion
and the second shielding connecting portion at least partially
overlaps with the shielding region of the shielding layer.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, an orthogonal
projection of the second display region on the base substrate
talls within the orthogonal projection of the shielding region
of the shielding layer on the base substrate.
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For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, each of the
plurality of first pixel units and the plurality of second pixel
units includes a pixel driving circuit and a light-emitting
member and the pixel driving circuit 1s configured to drive
the light-emitting member to emit light.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the pixel driving
circuit includes a driving transistor, a data writing transistor,
a compensation transistor, a first light-emitting control tran-
sistor, a second light-emitting control transistor, a first reset
transistor, a second reset transistor, and a storage capacitor;
active layers of the first reset transistor, the compensation
transistor, the second light-emitting control transistor, and
the second reset transistor are located 1n a first semiconduc-
tor layer extending along a first direction, active layers of the
data writing transistor and the first light-emitting control
transistor are located i a second semiconductor layer
extending along a second direction, the first semiconductor
layer and the second semiconductor layer are connected
through an active layer of the drniving transistor and inte-
grally formed, the active layer of the driving transistor 1s
located on an 1maginary line of the active layer of the first
reset transistor 1n the first direction, the active layers of the
compensation transistor and the data writing transistor are
respectively located on both sides of the active layer of the
driving transistor and located on a side of the active layer of
the driving transistor close to the active layer of the first reset
transistor, the active layers of the second light-emitting
control transistor and the first light-emitting control transis-
tor are respectively located on both sides of the active layer
of the driving transistor and located on a side of the active
layer of the driving transistor away from the active layer of
the first reset transistor, the active layer of the second reset
transistor 1s located on a side of the active layer of the second
light-emitting control transistor away from the active layer
of the compensation transistor, the compensation transistor
includes a first gate electrode extending along the first
direction and a second gate electrode extending along the
second direction, the second gate electrode 1s arranged 1n the
first direction side by side with a gate electrode of the second
light-emitting control transistor and a gate electrode of the
second reset transistor which extend along the second direc-
tion, a gate electrode of the data writing transistor and a gate
clectrode of the first light-emitting control transistor extend
along the second direction and are arranged side by side 1n
the first direction, a gate electrode of the first reset transistor
and a gate electrode of the driving transistor extend along the
second direction and are arranged side by side 1n the first
direction, and the gate electrode of the driving transistor and
a first polar plate of the storage capacitor are integrally
formed.

For example, the display substrate provided by at least
one embodiment of the present disclosure further comprises
a gate line, a light-emitting control signal line, a first reset
signal line, and a second reset signal line which extend along
the second direction, the gate electrode of the first reset
transistor and the first reset signal line are connected and
integrally formed, the second gate electrode of the compen-
sation transistor and the gate electrode of the data writing
transistor are connected with the gate line and are integrally
tormed with the gate line, the gate electrode of the second
light-emitting control transistor and the gate electrode of the
first light-emitting control transistor are connected with the
light-emitting control signal line and are integrally formed
with the light-emitting control signal line, and the gate
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clectrode of the second reset transistor and the second reset
signal line are connected and integrally formed.

For example, the display substrate provided by at least
one embodiment of the present disclosure further comprises
a data line, the data line 1s connected with the active layer
of the data writing transistor and configured to provide a data
signal, the orthogonal projection of the first power line on
the base substrate at least partially overlaps with orthogonal
projections of the active layer of the first reset transistor and
the active layer of the driving transistor on the base sub-
strate, and an orthogonal projection of the data line on the
base substrate 1s located on a side of an orthogonal projec-
tion of the second semiconductor layer on the base substrate
away from the orthogonal projection of the first power line
on the base substrate.

For example, in the display substrate provided by at least
one embodiment of the present disclosure, the pixel driving
circuit further includes a first transfer electrode, the first
transier electrode 1s connected with the active layer of the
second light-emitting control transistor, the active layer of
the second reset transistor, and a first electrode of the
light-emitting member by a through hole, and an orthogonal
projection of the first transfer electrode on the base substrate
1s located between orthogonal projections of the active layer
of the second reset transistor and the active layer of the
driving transistor on the base substrate.

For example, i the display substrate provided by at least
one embodiment of the present disclosure, for each of the
plurality of second pixel units, an orthogonal projection of
the second shielding connecting portion on the base sub-
strate 1s located between the orthogonal projection of the
active layer of the second reset transistor on the base
substrate and an orthogonal projection of the second power
line on the base substrate and at least partially overlaps with
the orthogonal projection of the second power line on the
base substrate.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, for each pixel
unit group, the first shuelding connecting portion 1s located
between two adjacent first pixel units 1n the first direction in
cach pixel unit group.

For example, i the display substrate provided by at least
one embodiment of the present disclosure, an orthogonal
projection of the first shielding connecting portion on the
base substrate 1s located between the orthogonal projection
of the active layer of the second reset transistor on the base
substrate and an orthogonal projection of the first power line
on the base substrate and at least partially overlaps with the
orthogonal projection of the first power line on the base
substrate.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the first shuelding
connecting portions are respectively located at both ends of
cach pixel unit group and connected with at least one of a
plurality of first power lines respectively corresponding to
the each pixel unit group.

For example, i the display substrate provided by at least
one embodiment of the present disclosure, the first shielding
connecting portion 1s respectively located at an end of each
pixel unit group and connected with at least one of a
plurality of first power lines corresponding to the pixel umt
group.

For example, the display substrate provided by at least
one embodiment of the present disclosure further comprises
a fourth insulating layer, a first conductive layer, a second
conductive layer, and a third conductive layer, the first
conductive layer includes the gate line, the second conduc-
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tive layer includes a second polar plate of the storage
capacitor, the third conductive layer includes the first power

line; 1n a direction perpendicular to the base substrate, the
tourth 1nsulating layer 1s located between the shielding layer
and the active layer of the transistor, the first insulating layer
1s located between the active layer and the first conductive
layer, the second 1nsulating layer 1s located between the gate
line and the second conductive layer, and the third insulating
layer 1s located between the second polar plate of the storage
capacitor and the third conductive layer.

For example, 1n the display substrate provided by at least
one embodiment of the present disclosure, the first shuelding
connecting portion 1s located 1n the first conductive layer or
the second conductive layer.

At least one embodiment of the present disclosure pro-
vides a display device, the display device comprises the
display substrate provided by any embodiment of the present
disclosure and a sensor, the sensor 1s arranged on the second
side of the display substrate and the sensor 1s configured to
receive light from the first side of the display substrate; and
an orthogonal projection of the sensor on the base substrate
at least partially overlaps with the first display region.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the present disclosure, the drawings of the
embodiments will be briefly described in the following; it 1s
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the 1nvention.

FIG. 1A 1s a schematic plan view of a display substrate
provided by at least one embodiment of the present disclo-
SUre;

FIG. 1B 1s a partially enlarged schematic diagram of a
display substrate provided by at least one embodiment of the
present disclosure;

FIG. 1C 1s a partially enlarged schematic diagram of a
display substrate provided by at least another embodiment of
the present disclosure;

FIG. 1D 1s a schematic cross-sectional diagram along a
line B1-B2 shown 1n FIG. 1A;

FIG. 2 1s an arrangement schematic diagram of pixel units
of a second display region provided by at least one embodi-
ment of the present disclosure;

FIG. 3 1s a schematic diagram of a first display region of
a display panel provided by at least one embodiment of the
present disclosure;

FIG. 4 1s a schematic diagram of a display substrate
provided by at least one embodiment of the present disclo-
Sure;

FIG. 5 1s a schematic diagram of a pixel driving circuit
provided by at least one embodiment of the present disclo-
SUre;

FIG. 6A 1s a schematic diagram of a laminated structure
of the pixel dniving circuit shown i FIG. 5;

FIG. 6B 1s a schematic diagram of another laminated
structure of the pixel driving circuit shown 1n FIG. 5;

FIG. 7 1s a schematic cross-sectional diagram along a line
A-A' provided by at least one embodiment of the present
disclosure;

FIG. 8 1s a plan view ol a semiconductor pattern of a
display substrate shown 1n FIG. 6A;

FIG. 9 1s a plan view of a first conductive layer of the
display substrate shown 1n FIG. 6A;

FI1G. 10 1s a plan view of a second conductive layer of the
display substrate shown 1n FIG. 6A;
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FIG. 11 1s a plan view of a third conductive layer of the
display substrate shown 1n FIG. 6A;

FIG. 12A 1s a schematic diagram of one example of a
display substrate provided by at least one embodiment of the
present disclosure;

FIG. 12B 1s a plan view of a shielding region LLS1 of a
shielding layer LS of the display substrate shown in FIG.
12A;

FIG. 12C 1s a plan view of a semiconductor pattern of the
display substrate shown in FIG. 12A;

FIG. 12D 1s a plan view of a first conductive layer of the
display substrate shown 1n FIG. 12A;

FIG. 12E 1s a plan view of a second conductive layer of
the display substrate shown in FIG. 12A;

FIG. 12F 1s a plan view of a third conductive layer of the
display substrate shown 1n FIG. 12A;

FIG. 13A 1s a schematic diagram of one example of
another display substrate provided by at least one embodi-
ment of the present disclosure;

FIG. 13B 1s a plan view of a shielding region LLS1 of a
shielding layer LS of the display substrate shown in FIG.
13A;

FIG. 13C 1s a plan view of a semiconductor pattern of the
display substrate shown in FIG. 13A;

FIG. 13D 1s a plan view of a first conductive layer of the
display substrate shown 1n FIG. 13A;

FIG. 13F 1s a plan view of a second conductive layer of
the display substrate shown in FIG. 13A;

FIG. 13F 1s a plan view of a third conductive layer of the
display substrate shown 1n FIG. 13A;

FIG. 14A 1s a schematic diagram of one example of yet
another display substrate provided by at least one embodi-
ment of the present disclosure;

FIG. 14B 1s a plan view of a shielding region LS1 of a
shielding layer LS of the display substrate shown in FIG.
14A;

FIG. 14C 1s a plan view of a semiconductor pattern of the
display substrate shown in FIG. 14A;

FIG. 14D 1s a plan view of a first conductive layer of the
display substrate shown 1n FIG. 14A;

FIG. 14F 1s a plan view of a second conductive layer of
the display substrate shown in FIG. 14A;

FIG. 14F 1s a plan view of a third conductive layer of the
display substrate shown 1n FIG. 14A;

FIG. 15A 1s a schematic diagram of one example of still
a Turther another display substrate provided by at least one
embodiment of the present disclosure;

FIG. 15B 1s a plan view of a shielding region LLS1 of a
shielding layer LS of the display substrate shown in FIG.
15A;

FIG. 15C 1s a plan view of a semiconductor pattern of the
display substrate shown in FIG. 15A;

FIG. 15D 1s a plan view of a first conductive layer of the
display substrate shown 1n FIG. 15A;

FIG. 15F 1s a plan view of a second conductive layer of
the display substrate shown in FIG. 15A;

FIG. 15F 1s a plan view of a third conductive layer of the
display substrate shown 1n FIG. 15A; and

FIG. 16 1s a schematic diagram of a display device
provided by at least one embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiment will be described 1n a clearly
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and fully understandable way 1in connection with the draw-
ings related to the embodiments of the invention. It 1s
obvious that the described embodiments are just a part but
not all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any 1nventive work,
which should be within the scope of the mvention.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meamings as commonly
understood by one of ordinary skill in the art to which the
present disclosure belongs. The terms, such as “first,” “sec-
ond,” or the like, which are used 1n the description and the
claims of the present disclosure, are not intended to indicate
any sequence, amount or importance, but for distinguishing
various components. The terms, such as “comprise/compris-
ing,” “include/including,” or the like are intended to specity
that the elements or the objects stated before these terms
encompass the eclements or the objects and equivalents
thereol listed after these terms, but not preclude other
clements or objects. The terms, such as “connect/connect-
ing/connected,” “couple/coupling/coupled” or the like, are
not limited to a physical connection or mechanical connec-
tion, but may include an electrical connection/coupling,
directly or indirectly. The terms, “on,” “under,” “left,”
“right,” or the like are only used to indicate relative position
relationship, and when the position of the object which 1s
described 1s changed, the relative position relationship may
be changed accordingly.

An Organic Light-Emitting Diode (OLED) display tech-
nology has strong competitiveness 1n displays due to its
advantages of wide viewing angle, high contrast, fast
response, low power consumption, foldability, flexibility,
and the like. With extensive development and deep appli-
cation of the OLED technology, the demand for a display
screen with a relatively high screen-to-body ratio is stronger
and stronger. A front camera of a camera under panel
technology 1s located under a screen, so a notch region for
arranging the front camera can be eliminated, which
improves the screen-to-body ratio and has a better visual
experience.

In order to make more light reach the front camera
through the display panel, the PPI of a light-transmitting
display region of the screen needs to be reduced, 1.e., pixels
per inch need to be reduced, but there are many slits between
wires of the pixel circuit and between connecting lines of
signal lines among the pixels. When the light passes through
these slits, diffraction and interference may occur, which
results 1n uneven brightness when the light reaches the
camera, generates glare phenomenon (excessive brightness
in a certain local region of the visual field or excessive
brightness changing before and after), reduces the visibility
ol an object, decreases the 1imaging quality of the camera,
and 1s liable to cause visual fatigue.

Currently, one solution 1s that: one metal layer 1s added to
serve as a shielding layer for shielding a pixel circuit and a
wire position, so as to prevent the light from passing through
these slits to cause interference; but these metal layers may
cause signal interference to the pixel circuit due to being 1n
a floating state, resulting 1n influence on the display eflect.
Therefore, a direct-current signal needs to be input 1nto these
metal layers, to stabilize the voltage. However, if the pixel
circuit 1s directly perforated for connection, a space 1is
required for disposing a connecting hole, so the pixel size
may be increased and the resolution of the screen may be
reduced; and 1f connection i1s carried out only from an
Integrated Chip (IC) end, a high wire voltage drop may be

caused and the display quality 1s influenced.
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At least one embodiment of the present disclosure pro-
vides a display substrate, having a first side for displaying
and a second side opposite to the first side, including: a base
substrate; a display region, which 1s disposed on the base
substrate and includes a first display region and a second
display region at least partially surrounding the first display
region, the first display region allows light from the first side
of the display substrate to be at least partially transmitted to
the second side of the display substrate for sensing, the first
display region includes a plurality of pixel umt groups
arranged at intervals, each of the plurality of pixel umnit
groups 1ncludes a plurality of first pixel units, and each of the
plurality of first pixel units 1includes a pixel region and an
opening region; a plurality of first power lines, which are
located 1n the pixel region, and configured to be connected
with the plurality of pixel unit groups to provide a first
power voltage to the plurality of pixel unit groups; and a
shielding layer, which 1s disposed on the base substrate, 1s
located on a side of the first power line close to the base
substrate, and includes a hollow region and a shielding
region. For one pixel unit group, the opening region of each
first pixel unit at least partially overlaps with the shielding
region of the shielding layer, the opening region of at least
one first pixel umt includes a first shielding connecting
portion which at least partially overlaps with the shielding
region of the shielding layer, and the shielding layer 1s
connected with at least one of the plurality of first power
lines through the first shielding connecting portion so as to
receive the first power voltage; and the plurality of first
power lines are located on a side of the first shielding
connecting portion away from the base substrate, the shield-
ing layer 1s located on a side of the first shielding connecting
portion close to the base substrate, and the first shielding
connecting portion 1s located between the shielding layer
and the plurality of first power lines.

For the display substrate provided by an embodiment of
the present disclosure, on the premise of not reducing the
PPI, a direct-current signal can be connected to the shielding
layer, to prevent the shielding layer from being 1n a floating
state, thereby preventing the signal jumping of the shielding
layer from causing interference to a pixel driving circuit, and
meanwhile reducing the voltage drop of the first power line,
and 1mproving the display quality of a display panel.

The embodiments of the present disclosure will be 1llus-
trated in detail below 1n combination with the drawings.

FIG. 1A 1s a schematic plan view of a display substrate
provided by at least one embodiment of the present disclo-
sure; FIG. 1B 1s a partially enlarged schematic diagram of a
display substrate provided by at least one embodiment of the
present disclosure; FIG. 1C 1s a partially enlarged schematic
diagram of a display substrate provided by at least another

embodiment of the present disclosure; and FIG. 1D 1s a
schematic cross-sectional diagram along a line B1-B2
shown 1n FIG. 1A.

For example, as shown 1n FIG. 1A, the display substrate
1 provided by at least one embodiment of the present
disclosure includes a base substrate 100 and a display
region. The display region 1s disposed on the base substrate
100 and the display region includes a first display region 10
(e.g., a light-transmitting display region) and a second
display region 20 (e.g., anormal display region). The display
substrate 1 may further include a peripheral region 30 and
the peripheral region 30 surrounds (for example, partially
surrounds) the display region. The second display region 20
surrounds (for example, partially surrounds) the first display
region 10.
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For example, the display substrate 1 provided by at least
one embodiment of the present disclosure may be a display
substrate, such as an OLED display substrate, or a Quantum
dot Light-Emitting Diode (QLED) display substrate, and the
like, and the embodiments of the present disclosure do not
make any limit to the specific type of the display substrate.

For example, as shown 1n FIG. 1D, the first display region
10 1s a light-transmitting display region, 1.e., 1t allows light
from a first side S1 (e.g., a display side) of the display
substrate 1 to be at least partially transmitted to a second side
S2 (e.g., a non-display side) of the display substrate 1, that
1s to say, incident light from the display side 1s transmitted
to pass through the first display region 10 to reach the
non-display side of the display substrate 1. A sensor 192 may
also be arranged on the second side S2 of the display
substrate 1 to recerve the transmitted light, so as to achieve
the corresponding functions (e.g., imaging, inirared sensing,
distance sensing, and the like). For example, the sensor 192
1s arranged on the second side 2 of the display substrate 1,
an orthogonal projection of the sensor 192 on the base
substrate 100 at least partially overlaps with the first display
region 10, and the sensor 192 1s configured to recerve and
process the light from the first side S1 of the display
substrate 1. The light from the first side S1 of the display
substrate 1 may be collimated light along a normal direction
(e.g., a Z1 direction) of the display substrate 1, or may be an
uncollimated light.

For example, the sensor 192 1s an 1mage sensor, an
infrared sensor, a distance sensor, or the like, and the sensor
192, for example, may be implemented in a form of a chip
and the like. The sensor 192 1s arranged on the second side
S2 (a side face away from a user) of the display substrate 1.
The sensor 192 and the first display region 10 at least
partially overlap 1n a normal direction of a display surface of
the display substrate.

For example, the sensor 192 may be an image sensor, and
may be used for acquiring an 1mage of an external environ-
ment which 1s faced by a light collecting face of the sensor
192, for example, may be a Complementary Metal Oxide
Semiconductor (CMOS) image sensor or a Charge Coupled
Device (CCD) 1image sensor; and the sensor 192 may also be
an infrared sensor, a distance sensor, or the like. The sensor
192 may be used for implementing a camera ol a mobile
terminal such as a mobile phone and a laptop, and as
required, may also include optical members such as a lens,
a reflector or an optical waveguide, and the like so as to carry
out modulation on a light path. The embodiments of the
present disclosure do not make any limit to the type,
function and setting mode of the sensor 192.

The sensor 192 is arranged on the first side S2 of the
display substrate by means of a double-sided adhesive or the
like, the orthogonal projection of the sensor 192 on the base
substrate 100 at least partially overlaps with the first display
region 10, and the sensor 192 is configured to receive the
light from the first side S1. Therefore, while achieving
display, the first display region 10 also facilitates arrange-
ment of the sensor 192.

For example, as shown 1n FIG. 1B and FIG. 1C, the first
display region 10 includes a first sub-pixel array (which 1s
composed of gray boxes in the first display region 10), and
the first sub-pixel array includes a plurality of pixel unit
groups P1 (the gray boxes in the first display region 10)
arranged 1n a first direction Y1 and a second direction X1
intersecting with the first direction Y1. Each of the plurality
of pixel unit groups P1 includes at least one first pixel unit
(c.g., a plurality of first pixel units) (described 1 detail
later). The first pixel umit includes a first light-emitting
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member and a first pixel driving circuit which are directly
connected with each other, and the first pixel driving circuit
1s configured to drive the first light-emitting member to emat
light. The first light-emitting member and the first pixel
driving circuit are located 1n the same pixel region, and are
not separated from each other 1n position.

It should be noted that the first direction Y1 and the
second direction X1 may perpendicularly intersect with each
other, or may not be perpendicularly intersect with each
other; for example, the value range of the acute angle formed
by mutual intersection of the first direction Y1 and the
second direction X1 may be less than or equal to 10° and
greater than or equal to 45°. In the drawings of the embodi-
ments of the present disclosure, perpendicular intersection
of the first direction Y1 and the second direction X1 1s taken
as an example.

There are gaps allowing the light to pass through, 1.e.,
blank regions in the first display region 10, among the
plurality of pixel unit groups P1, to allow the incident light
from the first side S1 to be transmitted through the gaps
between the adjacent pixel unit groups P1 in order to ensure
light transmittance of the first display region 10.

For example, as shown in FIG. 1B, the plurality of first
pixel umit groups P1 are arranged 1nto two adjacent columns
being staggered to each other, 1.e., 1n the drawing, a first
column of pixel unit groups P1 and a second column of pixel
unmt groups P1 are staggered in the second direction X1 to
be distributed 1n different rows. For example, the adjacent
columns of pixel unit groups P1 are located in different
TOwWs.

For example, as shown in FIG. 1C, the plurality of pixel
unit groups P1 are arranged into a plurality of rows and a
plurality of columns, 1.e., 1n the drawing, the first column of
pixel unit groups P1 and the second column of pixel umt
groups P1 are adjacent at intervals in the second direction

X1.

For example, as shown i FIG. 1B and FIG. 1C, the
second display region 20 includes a second sub-pixel array
(which 1s composed of white boxes in the second display
region 20), and the second sub-pixel array includes a plu-
rality of second pixel units C (the white boxes 1n the second
display region 20). Each of the plurality of second pixel
unmts C includes a second light-emitting member and a
second pixel driving circuit which are directly connected
with each other, and the second pixel driving circuit 1s
configured to drive the second light-emitting member to
emit light. The second light-emitting member and the second
pixel driving circuit are located 1n the same pixel region, and
are not separated from each other 1n position. For example,
an arranging mode of the second pixel units 1n the second
display region 20 1s as shown 1n FIG. 2.

For example, the PPI of the second display region 1s
greater than the PPI of the first display region, as shown 1n
FIG. 1B and FIG. 1C, the arrangement density of the pixel
unit groups P1 1n the first display region 10 1s less than that
of the second pixel units C 1n the second display region 20.
Namely, the resolution of the first display region 10 1s set to
be lower than that of the second display region 20, to reserve
a space for allowing the light to pass through, 1.¢., the PPI
for display, which 1s arranged 1n the first display region 10,
1s less than the PPI in the second display region 20.

FIG. 2 1s a schematic arrangement diagram of pixel units
ol a second display region provided by at least one embodi-
ment of the present disclosure. FIG. 3 1s a schematic diagram
of a first display region of a display panel provided by at
least one embodiment of the present disclosure. As shown 1n
FIG. 2 and FIG. 3, the first display region 10 and the second
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display region 20 of a display substrate respectively include
a plurality of pixel unit groups P1, for example, it 1s only
schematically shown in FIG. 2 and FIG. 3 that each pixel
unit group P1 includes four pixel units PO, for example, the
fourth pixel units PO respectively are a first sub-pixel unit
101, a second sub-pixel umt 102, a third sub-pixel unit 103,
and a fourth sub-pixel unit 104, and the embodiments of the
present disclosure do not make any limit thereto.

It should be noted that each pixel unit group P1 may also
include two pixel units PO (as shown in FIG. 14A to FIG.
14E) or three pixel units PO (as shown i FIG. 15A to FIG.
15E), and the like, which 1s not limited by the embodiments
of the present disclosure.

For example, in an example shown 1n FIG. 14 A, one pixel
group may also include two sub-pixels and for example,
include a first sub-pixel 101 and a second sub-pixel 102; for
example, the first sub-pixel 101 1s a red sub-pixel, and the
second sub-pixel 102 1s a green sub-pixel. For example, 1n
an embodiment shown 1n FIG. 15A, one first pixel group P1
may also include three sub-pixels and for example, include
a first sub-pixel 101, a second sub-pixel 102, and a third
sub-pixel 103; for example, the first sub-pixel 101 1s a red
sub-pixel, the second sub-pixel 102 1s a green sub-pixel, the
third sub-pixel 103 1s a blue sub-pixel; and for example, the
three sub-pixels are located in one row. For example, 1n an
example shown i1n FIG. 12A, one pixel group may also
include four sub-pixels and for example, include a first
sub-pixel 101, a second sub-pixel 102, a third sub-pixel 103,
and a fourth sub-pixel 104; for example, the first sub-pixel
101 1s a red sub-pixel, the second sub-pixel 102 1s a green
sub-pixel, the third sub-pixel 103 1s a blue sub-pixel, and the
fourth sub-pixel 104 1s a green sub-pixel. In other embodi-
ments, the pixel group may also adopt other colors of pixel
units. Certainly, in other embodiments, an arrangement
mode of a plurality of sub-pixels PO in the display panel 1s
also not limited to those shown in FIG. 2 and FIG. 3. The
embodiments of the present disclosure do not make any limait
thereto.

For example, as shown 1 FIG. 2, 1n the second display
region 20, all the pixel units PO are uniformly and regularly
arranged, which 1s not repeated herein.

For example, as shown in FIG. 3, a display substrate
turther includes a gate line 113 and a data line 313. The gate
line 113 and the data line 313 are insulated from each other.
Each gate line 113 1s connected with one row of sub-pixels,
and each data line 313 1s connected with one column of
sub-pixels. For example, the gate line 113 1s configured to
provide a scanning signal to one row of sub-pixels. The data
line 313 1s configured to provide a data signal to one column
of sub-pixels.

For example, as shown i FIG. 3, the data line 313
includes a first data line DL1. The first data line DL1 1s at
least located 1n a first display region 10. For example, the
first data line DL1 extends to a second display region 20
from the first display region 10. For example, as shown 1n
FIG. 3, the gate line 113 includes a first gate line GLL1 and
the first gate line GL1 extends to the first display region 10
from the second display region 20.

For clarity and brevity, FIG. 3 merely schematically
shows a connection relationship between adjacent pixel
groups P1 1n the first display region 10 and does not
constitute limitation to the present disclosure. FIG. 4 15 a
schematic diagram of a display substrate provided by at least
one embodiment of the present disclosure. For example, as
shown 1n FIG. 4, the display substrate further includes a first
power line VDDI1, and the first power line VDDI1 1s con-
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figured to be connected with a plurality of pixel umt groups
P1 to provide a first power voltage to the plurality of pixel
unmt groups P1.

For example, as shown in FIG. 4, the display substrate
turther includes a shuelding layer LS, and the shielding layer
LS 1s disposed on a base substrate 100, 1s located on a side
of the first power line VDD close to the base substrate 100,
and includes a hollow region LS2 and a shielding region
[LS1. For example, the hollow region L.S2 corresponds to a
light-transmitting region R0 between the adjacent first pixel
unit groups shown 1n FIG. 3. As shown i FIG. 3 and FIG.
4, the light-transmitting region R0 1s formed 1n a surround-
ing mode by two adjacent first gate lines GL1 and two
adjacent {first data lines DL1, but 1s not limited thereto.

For example, the first display region 10 includes a plu-
rality of light-transmitting regions R0; and the light-trans-
mitting region RO 1s located between the adjacent first pixel
groups P1. The light-transmitting region R0 can transmit
ambient light. For example, the light-transmitting region R0
may include a base substrate and a transparent insulating
layer located on the base substrate, and the light-transmitting
region R0 1s not provided with a light shielding structure and
for example, 1s not provided with a metal wire. For example,
the light-transmitting region RO 1s located in a region
surrounded by four adjacent pixel umt groups P1 and wires
connecting the pixel umit groups P1, but 1s not limited
thereto.

For example, as shown 1n FIG. 4, the adjacent pixel unit
groups are connected through the wires (e.g., the first data
line DL1, a first power line 311, the gate line GL1, a first
reset signal line 111, a second reset signal line 112, a
light-emitting control signal line 110, and an mnitialization
signal line 210), and for example, orthogonal projections of
the plurality of pixel unit groups P0 and the wires on the base
substrate 100 fall within an orthogonal projection of the
shielding region LS1 of the shielding layer LS on the base
substrate 100. Namely, the shielding region LS1 shields
numerous slits existing between the wires connecting a
plurality of first pixel unit groups and between the internal
connections of each first pixel unit group, so as to avoid
diffraction and interference generated when light pass
through these slits, and the glare phenomenon generated due
to uneven brightness when the light reaches a camera.

For example, 1n the embodiments of the present disclo-
sure, as shown 1 FIG. 6A, each of a plurality of first pixel
units PO includes a pixel region All (1.e., a region of a
transistor, a capacitor, and the wire in the first pixel unit) and
for example, the plurality of power lines 311 (for example,
for the first pixel umt PO, the power line 311 1s the first
power line VDDI1; for a second pixel unit C, the power line
311 i1s a second power line VDD?2; and the embodiments
below are the same and will not be repeated) are located in
the pixel region All and an opening region Al2. For
example, the opening region 1s a region obtained after the
first pixel unit PO shown in FIG. 6B 1s downsized. For
example, the first pixel unit PO vacates one opening region
A12 (as shown in FIG. 6A) in the same solid line rectangular
box by properly reducing the wire width of the wire of a
pixel driving circuit, the width-to-length ratio of each tran-
sistor, the size of the capacitor, and the size of a connecting
hole as shown 1n FIG. 6B, placing the wires 1n a centralized
mode, and the like, so that the light transmittance of the
display panel can be improved. For example, 1n the embodi-
ments of the present disclosure, the pixel regions All are
placed 1n a centralized mode at a position above the pixel
unit group PO (i.e., the solid line rectangular box) so as to
reduce the space occupied by the driving circuit and mean-
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while, keep the pixel resolution unchanged, and thus, a
partial space (i.e., the opening region Al12) can be vacated
for placing a first shielding connecting portion SP1 and a
connecting hole V1/V2 which connect the shielding layer
LS to the first power line 311; and specific contrast diagrams
of the normal pixel unit and the downsized pixel unit are as
shown 1n FIG. 6B and FIG. 6A.

For example, the size of the pixel driving circuit in FIG.
6A (1.e., the size of the downsized pixel driving circuit after
the size 1s reduced) 1s one quarter of the size of the pixel
driving circuit shown 1n FIG. 6B (i.e., the size of the pixel
driving circuit before the size 1s reduced), and certainly, may
also be one-sixth, half of the size of the pixel driving circuit
shown 1n FIG. 6B; as long as the corresponding functions
can be achieved, the embodiments of the present disclosure
do not make any limit thereto. For example, in some
examples, for a Full High Definition (FHD) resolution
under-panel camera screen, the size of the pixel driving
circuit may be compressed to the Quarter High Definition
(QHD) level, and meanwhile, the FHD level pixel resolution
1s kept unchanged, and thus, some spaces can be vacated for
placing the shielding connecting portion LS2 and the con-
necting hole which connect the shielding layer LS.

In the embodiments of the present disclosure, by reducing
the size of the pixel driving circuit of the first pixel unait, it
1s beneficial to transmission of the light and meanwhile, 1s
beneficial for implementing connection of the shielding
layer and the first power line or other power lines on the
premise of not changing the pixel resolution, so that on the
premise of not reducing the PPI, a direct-current signal can
be connected to the shielding layer, to prevent signal refer-
ence caused to the pixel driving circuit by a case that the
shielding layer 1s 1n a tloating state, reduce the voltage drop
of the first power line, and improve the display quality of the
display panel.

In order to ensure etching uniformity of the shielding
layer, there may also be the shielding layer below a pixel
circuit of a normal display region. For example, an orthogo-
nal projection of the second display region 20 on the base
substrate 100 falls within the orthogonal projection of the
shielding region LLS2 of the shielding layer LS on the base
substrate 100. For example, the second display region 20
does not include the light-transmitting region R0, and thus,
a portion of the shielding layer LS, which corresponds to the
second display region 20, may be a whole surface, 1.¢., has
no hollow region, so that a gap 1n each pixel driving circuit
in the second display region 20 and a gap generated between
the wires connecting the pixel driving circuits 1n the second
display region 20 can be shielded.

Wires of a normal pixel driving circuit (e.g., the pixel
driving circuit shown 1n FIG. 6B) are relatively compact, the
s1ze occupied by the wires of the driving circuit 1s the size
of the PPI, and thus, there 1s no residual space for disposing
the shielding connecting portion and the connecting hole
which connect the shielding layer LS.

For this, 1n order to ensure that the PPI are unchanged, the
pixel driving circuit 1n the second display region 20 adopts
the same structure with the pixel driving circuit in the first
display region 10, 1.¢., also adopts the structure and the size
shown 1n FIG. 6A.

For example, for the second display region 20, as shown
in FIG. 1B and FIG. 1C, the second display region 20
includes a plurality of second pixel units C arranged 1n an
array and a plurality of second power lines VDD?2, and the
structure of each of the plurality of second pixel units C 1s
as shown i FIG. 6A, and for example, imncludes a pixel
region All and an opening region Al2.
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For example, the plurality of second power lines VDD?2
are configured to be connected with the plurality of second
pixel units C so as to provide a second power voltage to the
plurality of second pixel units C. For example, the second
power voltage and the first power voltage are the same. For
example, the second power lines VDD2 extend along a
second direction X1, and one second power line VDD?2
provides the second power voltage to one column of second
pixel units C.

It should be noted that 1n order to distinguish different
regions where the power lines 311 are located, the power
line 311 located 1n the first display region 10 1s called as the
first power line VDDI1, the power line 311 located 1n the
second display region 20 1s called as the second power line
VDD2, and both of them provide the same signals, 1.e., the
first power voltage and the second power voltage are the
same and have no essential difference.

For example, for one second pixel unit C, the opening
region Al12 of each second pixel unit C at least partially
overlaps with the shielding region LS1 of the shielding layer
LS, 1.e., after adopting the downsized pixel structure shown
in FIG. 6A after the size 1s reduced, the second pixel unit C
also vacate the opening region to facilitate connection of the
shielding layer LS and the second power line VDD2 so as to
provide the direct-current signal to the shielding layer LS
and avoid floating connection of the shielding layer LS.

For example, the opening region A12 of at least one
second pixel unit C includes a second shielding connecting
portion SP2, the second shielding connecting portion SP2 at
least partially overlaps with the shielding region L.S2 of the
shielding layer LS, and the shielding layer LS 1s connected
with at least one of the plurality of second power lines
VDD2 through the second shielding connecting portion SP2
to receive the second power voltage so as to provide the
direct-current signal to the shielding layer LS and avoid
floating connection of the shielding layer LS.

FIG. 7 1s a schematic cross-sectional diagram along a line
A-A' provided by at least one embodiment of the present
disclosure. Illustration 1s given below by taking the first
pixel unit PO as an example, and the embodiments of the
present disclosure do not make any limit thereto.

For example, as shown in FIG. 6A and FIG. 7, the
shielding layer LS (e.g., the shielding region LLS1 thereot) 1s
connected with the first shielding connecting portion SP1
through a first through hole V1, and the first shielding
connecting portion SP1 1s connected with at least one {first
power line VDDI1 through a second through hole V2.

For example, as shown in FIG. 7, the display substrate
turther includes a first msulating layer G11, a second 1nsu-
lating layer G12, a third msulating layer ILD, and a fourth
insulating layer G10. For example, the first insulating layer
(11 1s located between the shielding layer LS (e.g., the
shielding region LLS1 thereof) and the first shuelding con-
necting portion SP1.

For example, as shown in FIG. 7, the second 1nsulating
layer G12 1s located between the first insulating layer G11
and the first shielding connecting portion SP1, and the third
isulating layer ILD 1s located between the first shielding
connecting portion SP1 and a plurality of first power lines
VDDI1; or, the second insulating layer G12 1s located
between the first shuelding connecting portion SP1 and a
plurality of first power lines VDDI1, and the third insulating
layer ILD 1s located between the second insulating layer
(G12 and a plurality of first power lines VDD1. A positional
relationship of the second insulating layer G12 1s not spe-
cifically shown 1n FIG. 7 and may be determined according
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to the actual condition, which 1s not limited in the embodi-
ments of the present disclosure.

For example, in some examples, the shielding layer LS 1s
connected with the first shielding connecting portion SP1 by
the first through hole passing through the first msulating
layer G11, and the first shielding connecting portion SP1 1s
connected with at least one first power line VDD1 by the
second through holes passing through the second insulating
layer G12 and the third insulating layer 1LD; or, for example,
in some other examples, as shown 1n FIG. 7, the shielding
layer LS 1s connected with the first shielding connecting
portion SP1 by the first through holes V1 passing through
the first insulating layer G11 and the second 1nsulating layer
(G12, and the first shielding connecting portion SP1 1is
connected with the at least one first power line VDD1 by the
second through hole passing through the third insulating
layer ILD. Namely, the first shielding connecting portion
SP1 may be located in a first conductive layer, or may be
located 1n a second conductive layer. FIG. 7 shows a
schematic diagram 1n which the first shielding connecting
portion SP1 1s located 1n the second conductive layer, and
the embodiments of the present disclosure do not make any
limit thereto. Related explanation on the first conductive
layer and the second conductive layer will be described
below and 1s not repeated herein. For example, explanation
1s given below by taking a case that the first shielding
connecting portion 1s located 1n the first conductive layer as
an example, and the embodiments of the present disclosure
do not make any limit thereto.

FIG. 8 1s a plan view of a semiconductor pattern of the
display substrate shown 1n FIG. 6A; FIG. 9 15 a plan view of
the first conductive layer of the display substrate shown in

FIG. 6A; FIG. 10 1s a plan view of the second conductive
layer of the display substrate shown 1n FIG. 6A; and FI1G. 11
1s a plan view of a third conductive layer of the display
substrate shown in FIG. 6A.

As shown 1 FIG. 7, the fourth mnsulating layer G10 1s
located between the shielding layer LS and an active layer
of a transistor (e.g., an active layer A7 of a second reset
transistor T1).

For example, as shown i FIG. 8 to FIG. 11, the first
conductive layer LY1 includes a gate line GL1, the second
conductive layer LY2 1ncludes a second polar plate C12 of
a storage capacitor C1, and the third conductive layer LY 3
includes the first power line VDDI1. For example, 1n a
direction perpendicular to the base substrate 100, the first
isulating layer G11 1s located between the active layer A7
and the first conductive layer LY1, the second insulating
layer G12 1s located between the gate line and the second
conductive layer LY2, and the third insulating layer ILD 1s
located between the second polar plate C12 of the storage
capacitor C1 and the third conductive layer LY3. For
example, the first shielding connecting portion SP1 1is
located 1n the first conductive layer LY1 shown in FIG. 9,
and the embodiments of the present disclosure do not make
any limit thereto.

For example, as shown 1n FIG. §, the pixel dniving circuit
includes a driving transistor T1, a data writing transistor 12,
a compensation transistor T3, a first light-emitting control
transistor T4, a second light-emitting control transistor T3,
a first reset transistor T6, a second reset transistor 17, and a
storage capacitor C1. For example, each transistor and the
capacitor respectively include a first electrode and a second
clectrode, and illustration on a connection relationship and
a working principle of the pixel driving circuit may refer to
description 1n the art and 1s not repeated herein.
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For example, as shown in FIG. 8, active layers A6, A3, AS
and A7 of the first reset transistor 16, the compensation
transistor 13, the second light-emitting control transistor TS,
and the second reset transistor 17 are located 1n a first
semiconductor layer A01 extending along a first direction
Y1; active layers A2 and A4 of the data writing transistor T2
and the first light-emitting control transistor T4 are located
in a second semiconductor layer A02 extending along a
second direction X1, the first semiconductor layer A01 and
the second semiconductor layer A02 are connected through
an active layer Al of the driving transistor T1 and integrally
formed.

For example, as shown 1n FIG. 6A and FIG. 8, the active
layer Al of the driving transistor T1 1s located i1n an
imaginary line of the active layer A6 of the first reset
transistor 16 1n the first direction Y1; the active layers A3
and A2 of the compensation transistor T3 and the data
writing transistor T2 are respectively located on both sides
of the active layer Al of the driving transistor T1 and located
on a side of the active layer Al of the driving transistor 11,
which 1s close to the active layer A6 of the first reset
transistor 16, 1.e., 1n the second direction Y1, the active
layers A3 and A2 of the compensation transistor 13 and the
data writing transistor T2 are located above the active layer
Al of the drniving transistor T1; and the active layers AS and
Ad of the second light-emitting control transistor T5 and the
first light-emitting control transistor T4 are respectively
located on both sides of the active layer Al of the driving
transistor 11, located on a side of the active layer Al of the
driving transistor T1 away from the active layer A6 of the
first reset transistor T6, and for example, 1n the second
direction Y1, located below the active layer Al of the
driving transistor T1.

For example, as shown 1n FIG. 6A and FIG. 9, the active
layer A7 of the second reset transistor 17 1s located on a side
of the active layer AS of the second light-emitting control
transistor TS, which 1s away from the active layer of the
compensation transistor T3, the compensation transistor T3
includes a first gate electrode G31 extending along the first
direction Y1 and a second gate electrode G32 extending
along the second direction X1, and in the first direction Y1,
the second gate electrode G32 1s arranged side by side with
a gate electrode G5 of the second light-emitting control
transistor T35 and a gate electrode (not shown) of the second
reset transistor 17, which extend along the second direction
X2; and a gate electrode G2 of the data writing transistor T2
and a gate electrode G4 of the first light-emitting control
transistor T4 extend along the second direction X1 and are
arranged side by side in the first direction Y1.

For example, a gate electrode G6 of the first reset tran-
sistor 16 and a gate electrode G1 of the driving transistor 11
extend along the second direction X1 and are arranged side
by side 1n the first direction Y1, and the gate electrode G1
of the driving transistor T1 and a first polar plate C11 of the
storage capacitor C1 are integrally formed.

For example, the display substrate further includes a gate
line 113, a light-emitting control signal line 110, a first reset
signal line 111, and a second reset signal line (integrally
formed with the gate electrode of the second reset transistor
17) which extend along the second direction Y1.

For example, the gate eclectrode G6 of the first reset
transistor T6 and the first reset signal line 111 are connected
and integrally formed, the second gate electrode G32 of the
compensation transistor T3 and the gate electrode G2 of the
data writing transistor 12 are connected with the gate line
113 and are integrally formed with the gate line 113, the gate
clectrode G6 of the second light-emitting control transistor
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16 and the gate electrode GS of the first light-emitting
control transistor 15 are connected with the light-emitting
control signal line 110 and are integrally formed with the
light-emitting control signal line 110, and the gate electrode
of the second reset transistor 17 and the second reset signal
line are connected and integrally formed.

For example, the display substrate further includes the
gate line 113, the light-emitting control signal line 110, the
first reset signal line 111, and the second reset signal line 112
which extend along the second direction Y1; for example,
the gate electrode of the first reset transistor 16 and the first
reset signal line 111 are connected and integrally formed;
and the second gate electrode G32 of the compensation
transistor T3 and the gate electrode G2 of the data writing
transistor 12 are connected with the gate line 113 and are
integrally formed with the gate line 113. The gate electrode
(G5 of the second light-emitting control transistor T5 and the
gate electrode G4 of the first light-emitting control transistor
T4 are connected with the light-emitting control signal line
110 and are integrally formed, and the gate electrode G7 of
the second reset transistor 17 and the second reset signal line
112 are connected and are integrally formed.

For example, the display substrate further includes a data
line 313, the data line 313 1s connected with the active layer
A4 of the data writing transistor T4 and configured to
provide a data signal DATA, the orthogonal projection of the
first power line VDDI1 on the base substrate 100 at least
partially overlaps with orthogonal projections of the active
layer A6 of the first reset transistor T6 and the active layer
Al of the driving transistor 11 on the base substrate 100, and
an orthogonal projection of the data line 313 on the base
substrate 100 1s located on a side of an orthogonal projection
of the second semiconductor layer A02 on the base substrate
100, which 1s away from the orthogonal projection of the
first power line VDDI1 on the base substrate 100.

For example, as shown in FIG. 6A and FIG. 11, the pixel
driving circuit further includes a first transter electrode EC1,
the first transter electrode EC1 1s connected with the active
layer of the second light-emitting control transistor 15, the
active layer A7 of the second reset transistor 17, and a first
clectrode E1 of a light-emitting member 20 through a
through hole, and an orthogonal projection of the first
transier electrode EC1 on the base substrate 100 1s located
between orthogonal projections of the active layer A7 of the
second reset transistor 17 and the active layer Al of the
driving transistor T1 on the base substrate 100.

For example, for each of the plurality of second pixel
units C, an orthogonal projection of the second shielding
connecting portion SP2 on the base substrate 100 1s located
between the orthogonal projection of the active layer A7 of
the second reset transistor 17 on the base substrate 100 and
an orthogonal projection of the second power line VDD?2 on
the base substrate 100 and at least partially overlaps with the
orthogonal projection of the second power line VDD?2 on the
base substrate 100, and thus, the opening region A12 can be
vacated.

For example, with reference to FIG. 5, the gate line 113
1s configured to provide a scanming signal SCAN to a pixel
circuit 10. The light-emitting control signal lime 110 1is
configured to provide a light-emitting control signal EM to
a sub-pixel P0. The data line 313 1s configured to provide a
data signal DATA to the pixel circuit 10, the first power line
311 1s configured to provide a constant first voltage signal
ELVDD to the pixel circuit 10, a third power line 312 1is
configured to provide a constant second voltage signal
ELVSS to the pixel circuit 10, and the first voltage signal
ELVDD 1s greater than the second voltage signal ELVSS.
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The mitialization signal line 210 1s configured to provide an
initialization signal Vinit to the pixel circuit 10. The 1mtial-
ization signal Vinit 1s a constant voltage signal, the magni-
tude of the mnitialization signal Vinit, for example, may be
between the first voltage signal ELVDD and the second
voltage signal ELVSS, but the present disclosure i1s not
limited thereto, and for example, the mmitialization signal
Vinit may be less than or equal to the second voltage signal
ELVSS. For example, the pixel circuit outputs a driving
current under the control of signals such as the scanning
signal SCAN, the data signal DATA, the mitialization signal
Vinit, the first voltage signal ELVDD, the second voltage
signal ELVSS, the light-emitting control signal EM, and the
like so as to drnive a light-emitting element 20 to emit light.
The light-emitting element 20 emits red light, green light,
blue light, or white light, and the like under the drive of the
corresponding pixel circuit 10.

As shown 1n FI1G. 5, the driving transistor T1 of the pixel
circuit 10 1s electrically connected with the light-emitting
clement 20, and outputs the driving current under the control
of signals such as the scanning signal SCAN, the data signal
DATA, the first voltage signal ELVDD, the second voltage
signal ELVSS, and the like so as to drive the light-emitting
clement 20 to emat light.

For example, a display panel provided by an embodiment
of the present disclosure further includes: a data driving
circuit and a scanning driving circuit. The data driving
circuit 1s configured to provide the data signal DATA to the
sub-pixel PO according to an instruction of a control circuit;
and the scanning driving circuit 1s configured to provide a
signal such as the light-emitting control signal EM, the
scanning signal SCAN, a first reset control signal RST1, a
second reset signal RST2, and the like to the sub-pixel P0
according to an instruction of the control circuit. For
example, the control circuit includes an external integrated
circuit (IC), but the present disclosure 1s not limited thereto.
For example, the scanning driving circuit 1s a Gate Driver
On Array (GOA) structure mounted on the display panel, or
1s a driving chip structure bonding with the display panel.
For example, different driving circuits also may be adopted
to respectively provide the light-emitting control signal EM
and the scanning signal SCAN. For example, the display
panel further includes a power source (which 1s not shown
in the drawings) for providing the above-mentioned voltage
signal, the power source may be a voltage source or a current
source as required, and the power source 1s configured to
respectively provide the first voltage signal ELVDD, the
second voltage signal ELVSS, the imtialization signal Vinit,
and the like to the sub-pixel PO through the first power line
311, the third power line 312, and the initialization signal
line 210.

As shown 1n FIG. 5, the second electrode C12 of the
storage capacitor C1 1s electrically connected with the first
power line 311, and the first electrode C11 of the storage
capacitor C1 1s electrically connected with a second elec-
trode 132 of a threshold compensation transistor T3. A gate
clectrode 120 of the data writing transistor T2 1s electrically
connected with the gate line 113, and a first electrode 121
and a second electrode 122 of the data writing transistor T2
are respectively and electrically connected with the data line
313 and a first electrode T11 of the driving transistor T1. A
gate electrode T30 of the threshold compensation transistor
13 1s electrically connected with the gate line 113, a first
clectrode 131 of the threshold compensation transistor 13 1s
clectrically connected with a second electrode T12 of the
driving transistor T1, and the second electrode T32 of the
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threshold compensation transistor T3 1s electrically con-
nected with the gate electrode 110 of the driving transistor
11

For example, as shown 1n FIG. 5, a gate electrode T40 of
the first light-emitting control transistor T4 and a gate
clectrode T50 of the second light-emitting control transistor
T5 are both connected with the light-emitting control signal
line 110.

For example, as shown 1n FIG. 5, a first electrode T41 and
a second electrode 142 of the first light-emitting control
transistor T4 are respectively and electrically connected with
the first power line 311 and the first electrode T11 of the
driving transistor T1. A first electrode T51 and a second
clectrode 152 of the second light-emitting control transistor
15 are respectively and electrically connected with the
second electrode T12 of the driving transistor T16 and a
pixel electrode E1 (which may be an anode of an OLED) of
the light-emitting element 20. A common e¢lectrode E2
(which may be a common electrode of the OLED, e.g., a
cathode) of the light-emitting element 20 1s electrically
connected with the third power line 312.

For example, as shown 1n FIG. 3, a gate electrode T60 of
the first reset transistor 16 1s electrically connected with the
first reset control signal line 111, a first electrode T61 of the
first reset transistor 16 1s electrically connected with the
initialization signal line 210 (a first imitialization signal line
211), and a second electrode T62 of the first reset transistor
16 1s electrically connected with the gate electrode T10 of
the driving transistor T1. A gate electrode T70 of the second
reset transistor 17 1s electrically connected with the second
reset control signal line 112, a first electrode T71 of the
second reset transistor 17 1s electrically connected with the
initialization signal line 210 (a second i1mtialization signal
line 212), and a second electrode T72 of the second reset
transistor 17 1s electrically connected with the pixel elec-
trode E1 of the light-emitting element 20.

FIG. 8 shows the semiconductor pattern SCP, FIG. 9
shows the first conductive layer LY1, and the first insulating
layer 311 1s arranged between the first conductive layer LY 1
and the semiconductor pattern SCP. The semiconductor
pattern SCP 1s doped by taking the first conductive layer
LY1 as a mask, so that the semiconductor characteristic 1s
reserved 1n a region of the semiconductor pattern SCP which
1s not covered by the first conductive layer LY1, a channel
of a thin film transistor 1s formed, a region of the semicon-
ductor pattern SCP, which 1s covered by the first conductive
layer LY1, 1s subjected to conductor treatment, and a source
clectrode or a drain electrode of the thin film transistor is
formed. FIG. 6A shows the active layer formed aiter the
semiconductor pattern SCP 1s partially subjected to conduc-
tor treatment.

As shown in FIG. 9, the first conductive layer LY1
includes the first reset control signal line 111, the second
reset control signal line (which 1s not shown 1n the drawing),
the light-emitting control signal line 110, the gate line 113,
and the first electrode C11 of the storage capacitor Cl1.

FIG. 10 shows the second conducive layer LY2, and the
second 1nsulating layer G12 1s arranged among the second
conductive layer LY2 and the first conductive pattern layer
LY1. The second conductive layer LY2 includes the 1nitial-
ization signal line 210 and the second electrode C12 of the
storage capacitor C1. The second electrode C12 of the
storage capacitor C1 has an opening. The interlayer insu-
lating layer ILD 1s located between the second conductive
layer LY2 and the third conductive layer LY3. What 1is
related to the first gate insulating layer, the second gate
insulating layer, the interlayer insulating layer, the first
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conductive layer LY1, the second conductive layer LY 2, and
the third conductive layer LY 3 may refer to illustration in the
art, and will not be repeated herein.

FIG. 11 shows the third conductive layer LY3, and the
third conductive layer LY 3 includes the first power line 311,
the data line 313, a first connection electrode EC1, a second
connection electrode EC2, and the first electrode E1 of the
light-emitting element 20.

For example, as shown in FIG. 11, the first power line 311
includes a protruding portion 3111, and an orthogonal pro-
jection of the second through hole V2 on the base substrate
overlaps with an orthogonal projection of the protruding
portion 3111 on the base substrate, 1.e., the first shielding
connecting portion SP1 1s connected with the protruding
portion 3111 of the first power line 311 through the second
through hole V2. An orthogonal projection of the first
through hole V1 on the base substrate overlaps with an
orthogonal projection of the first power line 311 on the base
substrate. For example, as shown 1n FIG. 6A and FIG. 7, the
first through hole V1 and the second through hole V2 are
disposed left and right and certainly, also may be disposed
up and down 1n the first direction Y1, and the embodiments
of the present disclosure do not make any limait thereto.

For example, in the embodiments of the present disclo-
sure, the orthogonal projections of the first through hole V1
and the second through hole V2 on the base substrate do not
overlap, 1.e., the first through hole V1 and the second
through hole V2 are disposed up and down or left and right,
so as to simplify the process, and avoid the problems of a
film layer being liable to fracture, the process being difhcult
to implement and the first power line 311 with a relatively
slope gradient, being uneven and the like caused by over-
lapping of the orthogonal projections of the first through

hole V1 and the second through hole V2 on the base
substrate.

It should be 1llustrated that the transistors adopted 1n some
embodiments of the present disclosure all may be thin film
transistors, or field eflect transistors, or other switching
members with the same characteristics. The source electrode
and the drain electrode of the transistor adopted herein may
be symmetric in structure, so the source electrode and the
drain electrode of the transistor structurally have no difler-
ence. In an embodiment of the present disclosure, 1n order to
distinguish two electrodes of the transistor except for the
gate electrode, it 1s directly described that one electrode 1s
the first electrode, and the other electrode 1s the second
electrode, and thus, the first electrodes and the second
clectrodes of all or part of transistors 1n the embodiments of
the present disclosure may be exchanged as required. For
example, according to the embodiments of the present
disclosure, the first electrode of the transistor may be the
source electrode, while the second electrode may be the
drain electrode; or, the first electrode of the transistor 1s the
drain electrode, while the second electrode 1s the source
clectrode.

In addition, the transistors may be classified into N-type
and P-type transistors according to the characteristics of the
transistors. The embodiments of the present disclosure are
illustrated by taking a case that all the transistors adopt the
P-type transistors as an example. Based on the description
and teaching of the present disclosure on this implementa-
tion mode, those ordinary skilled in the art, without any
creative work, could easily think of a case that at least part
ol transistors 1n the pixel circuit according to the embodi-
ments of the present disclosure adopt the N-type transistors,
1.e., an N-type transistor or N-type transistor and P-type
transistor combined 1mplementation mode 1s adopted, and
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thus, these implementation modes also fall within the pro-
tection scope of the present disclosure.

FIG. 6A 1llustrates by taking a 7T1C pixel circuit as an
example, and the embodiments of the present disclosure
include, but are not limited to 1t. It should be noted that the
embodiments of the present disclosure do not make any limait
to the number of the thin film transistors and the number of
the capacitors included 1n the pixel circuit. For example, in
some additional embodiments, the pixel circuit of the dis-
play panel also may be of a structure including other
numbers of transistors, such as a 712C structure, a 6T1C
structure, a 612C structure, or a 9T3C structure, which 1s not
limited 1n the embodiments of the present disclosure.

For example, the base substrate 100 in at least one
embodiment of the present disclosure may be a glass plate,
a quartz plate, a metal plate or a resin plate, and the like. For
example, a material of the base substrate may include an
organic material, and for example, the organic material may
be a resin material, such as polyimide, polycarbonate, poly-
acrylate, polyetherimide, polyether sulfone, polyethylene
terephthalate, polyethylene naphthalate, and the like; and for
example, the base substrate 100 may be a flexible substrate
or a non-flexible substrate, and the embodiments of the
present disclosure do not make any limit thereto.

For example, maternials of the first msulating layer G11,
the second insulating layer (G12, the third insulating layer
ILD, and the fourth insulating layer BL may include an
inorganic msulating material such as SiNx, S10x, SiNxOy,
and the like, an organic insulating material such as organic
resin and the like, or other proper materials, and the embodi-
ments of the present disclosure do not make any limit
thereto.

For example, a material of the third conductive layer LY 3
may include titantum, titanium alloy, aluminium, aluminium
alloy, copper, copper alloy, or any other proper composite
materials, and the embodiments of the present disclosure do
not make any limit thereto. For example, materials of the
shielding layer LS, the first conductive layer LY1, and the
second conductive layer LY2 may be the same with that of
the third conductive layer LY 3, which 1s not repeated herein.

For example, a material of the semiconductor layer 310
may include an oxide semiconductor, an organic semicon-
ductor, or amorphous silicon, polycrystalline silicon, and the
like, for example, the oxide semiconductor includes a metal
oxide semiconductor (e.g., mdium galllum zinc oxide
(1GZ0)), the polycrystalline silicon includes low-tempera-
ture polycrystalline silicon or high-temperature polycrystal-
line silicon and the like, and the embodiments of the present
disclosure do not make any limait thereto. It should be noted
that the source electrode region and the drain electrode
region above-mentioned may be regions adopted with n-type
impurities or p-type impurities, and the embodiments of the
present disclosure do not make any limit thereto.

Schematic diagrams of several examples of the first
shielding connecting portion are shown below. For example,
the first shielding connecting portions may be located
between two rows of first pixel units of the first display
region, or at both ends of two rows of first pixel units of the
first display region, or at one end of two rows of first pixel
units of the first display region, and the embodiments of the
present disclosure do not make any limit thereto.

FIG. 12A 15 a schematic diagram of one example of the
display substrate provided by at least one embodiment of the
present disclosure; FIG. 12B 1s a plan view of the shielding
region LS1 of the shielding layer LS of the display substrate
shown 1 FIG. 12A; FIG. 12C 1s a plan view of the

semiconductor pattern of the display substrate shown 1in
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FIG. 12A; FIG. 12D 1s a plan view of the first conductive
layer of the display substrate shown 1n FIG. 12A; FIG. 12E
1s a plan view of the second conductive layer of the display
substrate shown in FIG. 12A; and FIG. 12F 1s a plan view
of the third conductive layer of the display substrate shown
in FIG. 12A.

For example, as shown 1n FIG. 12A, one pixel umt group
includes four first pixel units 101, 102, 103 and 104. For
example, as shown 1 FIG. 12A, for each pixel unit group,
the first shielding connecting portion SP1 1s located between
two adjacent first pixel units in the first direction Y1 in each
pixel unit group. Illustration related to FIG. 12B to FIG. 12F
may refer to description on FIG. 8 to FIG. 11.

For example, in the example shown in FIG. 12A, the
orthogonal projection of the first shielding connecting por-
tion SP1 on the base substrate 100 1s located between the
orthogonal projection of the active layer A7 of the second
reset transistor 17 on the base substrate 100 and the orthogo-
nal projection of the first power line VDDI1 on the base
substrate 100, and at least partially overlaps with the
orthogonal projection of the first power line VDDI1 on the
base substrate 100 (for example, as shown 1n FIG. 6A).

For example, as shown 1n FIG. 12A, 1n the first direction
Y1, the first power lines 311 between two adjacent pixel unit
groups are connected through one third conductor L3, the
first data line DL1 1ncludes a first portion DL11 and a second
portion DL12, the first portion DL11 of the first data line
DL1 partially overlaps with the third conductor L3, the
second portion DL12 of the first data line DL1 at least
partially overlaps with the third conductor L3, and the first
portion DL11 of the first data line DL1 and the second
portion DIL12 of the first data line DL1 are respectively
located 1n different layers. For example, in FIG. 12A, the
first portion DL11 of the first data line DL1 on the left side
1s located in the second conductive layer LY2 shown 1n FIG.
12E, and the second portion DIL12 of the first data line DL1
on the right side 1s located 1n the first conductive layer LY1
shown 1 FIG. 12D. For example, with reference to FIG.
12A, FIG. 12D, and FIG. 12E, the first portion D11 and the
second portion D12 of the first data line DL1 and the third
conductor L3 are located between the adjacent pixel unit
groups.

For example, as shown 1n FIG. 12F, the third conductor
.3 and the first power line 311 are integrally formed, and the
first power line 311 1s connected with two adjacent pixel unit
groups, which enables the adjacent pixel unit groups to be
connected only through one third conductor, so that the
wiring area 1s reduced and the light transmittance 1s
improved.

For example, with reference to FIG. 12F, two first data
lines DL1 are provided, and two first data lines DL1 are
respectively connected with two adjacent columns of sub-
pixels. For example, as shown 1n FIG. 12F, the first portion
DL11 and the second portion DL12 are respectively con-
nected with the two first data lines DL1, and partially
overlap with an orthogonal projection of the same third
conductor L.3 on the base substrate BS. In such setting mode,
the data line 1n two adjacent columns of sub-pixels, which
1s located between the pixel unit groups, can be hidden under
the third conductor, so that the wiring area 1s reduced, and
the light transmittance 1s improved.

For example, as shown 1n FIG. 12B, the shielding region
L.S1 includes a first portion LS11, a second portion LS12, a
third portion LS13, and a fourth portion LS14 which respec-
tively overlap with wires connected with the pixel unit group
shown 1 FIG. 12A. For example, an orthogonal projection
of the third portion LLS13 of the shielding region LS1 on the
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base substrate overlaps with orthogonal projections of the
third conductor L3 connected with a previous pixel unit
group 1n FI1G. 12A and the first portion DIL11 and the second
portion D12 of the first data line DL1 on the base substrate,
so that the third conductor L3, the first portion DL11 and the
second portion DL12 of the first data line DL1, and gaps
among them can be shielded. An orthogonal projection of
the fourth portion LS14 of the shielding region LS1 on the
base substrate overlaps with orthogonal projections of the
third conductor L3 connected with a next pixel unit group in
FIG. 12A and the first portion DL11 and the second portion
DL12 of the first data line DL1 on the base substrate.
Orthogonal projections of the first portion LS11 and the
second portion LS12 of the shielding region LS1 on the base
substrate respectively overlap with orthogonal projections of
wires connected with the left and right pixel unit groups on
the base substrate.

As shown 1n FIG. 12C, the shielding connecting portion
SP1 1s located between the adjacent first pixel units, and
thus, 1n order to facilitate arranging the shielding connecting
portion SP1, the active layer of the second reset transistor in
a previous first pixel unit located 1n the same column of the
same pixel umt group extends along the first direction Y1
and 1s connected with the active layer of the first reset
transistor 16 1n a next first pixel unit located 1n the same
column. It should be noted that the embodiments of the
present disclosure do not make any limit thereto.

FIG. 13A 1s a schematic diagram of one example of
another display substrate provided by at least one embodi-
ment of the present disclosure; FIG. 13B 1s a plan view of
the shielding region LS1 of the shielding layer LS of the
display substrate shown 1 FIG. 13A; FIG. 13C 1s a plan
view ol a semiconductor pattern of the display substrate
shown 1 FIG. 13A; FIG. 13D 1s a plan view of the first
conductive layer of the display substrate shown in FIG. 13A;
FIG. 13E 1s a plan view of the second conductive layer of the
display substrate shown in FIG. 13A; and FIG. 13F 1s a plan
view ol a third conductive layer of the display substrate
shown 1n FIG. 13A.

For example, the display substrate shown 1in FIG. 13A 1s
similar with the display substrate shown in FIG. 12A, and
the difference 1s that: the first shielding connecting portions
SP1 are respectively located at both ends of each pixel unit
group and are connected with at least one of a plurality of
first power lines VDDI1 respectively corresponding to each
pixel unit group. For example, the first shielding connecting
portions SP1 located at both ends may be both connected
with the same first power line VDDI1, or may be respectively
connected with two different first power lines VDDI1 1n a
plurality of first power lines VDD1 corresponding to the
pixel unit group, 1.¢., two first shielding connecting portions
may be both located 1in the same column, or may be located
in different columns, which 1s not limited in the embodi-
ments of the present disclosure.

As shown 1n FIG. 13B, the shielding region LS1 merely
includes portions L.S21, L.S22, .S23, and LS24 extending
out along the second direction X1 and respectively shielding
wires connected with the left and nght pixel unit groups. In
FIG. 13A, the third conductor connecting the upper and
lower pixel unit groups and the first portion and the second
portion of the first data line DL1 respectively extend along
the second direction X1, and thus, compared with the
example 1 FIG. 12B, the shielding region LS1 shown 1n
FIG. 13B does not include a portion extending along the first
direction Y1.

It should be noted that when the shielding connecting
portions SP1 are located at both ends, as shown 1n FIG. 13B,
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the semiconductor layer of each first pixel unit 1s consistent,
1.€., the first pixel units located in the same column are not
connected, and the active layer of the second reset transistor
1s different from that in FIG. 12C and further includes a bent
portion 174.

FIG. 14 A 1s a schematic diagram of one example of yet
another display substrate provided by at least one embodi-
ment of the present disclosure; FIG. 14B 1s a plan view of
the shielding region LS1 of the shielding layer LS of the
display substrate shown 1in FIG. 14A; FIG. 14C 1s a plan
view ol the semiconductor pattern of the display substrate
shown 1 FIG. 14A; FIG. 14D 1s a plan view of the first
conductive layer of the display substrate shown in FIG. 14A;
FIG. 14E 1s a plan view of the second conductive layer of the
display substrate shown in FIG. 14A; and FIG. 14F 1s a plan
view ol the third conductive layer of the display substrate
shown in FIG. 14A. FIG. 15A 15 a schematic diagram of one
example of still a further display substrate provided by at
least one embodiment of the present disclosure; FIG. 15B 1s
a plan view of the shielding region L.S1 of the shielding layer
LS of the display substrate shown 1n FIG. 15A; FIG. 15C 1s
a plan view of the semiconductor pattern of the display
substrate shown 1n FIG. 15A; FIG. 15D 1s a plan view of the
first conductive layer of the display substrate shown 1n FIG.
15A; FIG. 15E 15 a plan view of the second conductive layer
of the display substrate shown in FIG. 15A; and FIG. 15F 1s
a plan view of the third conductive layer of the display
substrate shown 1n FIG. 15A.

For example, as shown 1n FIG. 14A, one pixel unit group
includes two first pixel units 101 and 102. For example, as
shown 1n FIG. 15A, one pixel unit group 1ncludes three first
pixel units 101, 102, and 103.

The shielding region i FIG. 15B i1s similar with the
shielding region i FIG. 12B and 1s different in further
including a protruding portion, and the same portions are not
repeated herein.

For example, as shown in FIG. 14A and FIG. 15A, the
first shielding connecting portion SP1 1s respectively located
at one end of each pixel umt group and connected with at
least one of a plurality of first power lines VDDI1 corre-
sponding to the pixel umit group. For example, the first
shielding connecting portion SP1 1s connected with the first
power line VDDI1 connected with the first pixel unit 101, and
the embodiments of the present disclosure do not make any
limit thereto.

For example, as shown in FIG. 14B, when the first
shielding connecting portions SP1 are respectively located at
one end or both ends of each pixel unit group, the shielding
region LS1 of the shielding layer LS further includes a
protruding portion LS11 for overlapping with the first
shielding connecting portion SP1, so that the phenomena of
diffraction of light and the like can be avoided.

It should be noted that each embodiment above merely
schematically shows the number and the positions of the first
shielding connecting portions SP1; certainly, with regard to
the display substrates 1n different embodiments, the number
ol the corresponding first shielding connecting portions SP1
also may be greater or smaller, and the positions also may be
changed; and the embodiments of the present disclosure do
not make any limit thereto.

It should be noted that a mode of connecting a second
shielding portion SP2 1n the second display region 20 with
the shielding layer LS and the second power line VDD?2 1s
basically the same with that of connecting the first shielding
portion SP1 1n the first display region 10, specifically may
refer to related description 1n FIG. 7 and FIG. 12A to FIG.

15F, and 1s not repeated herein. For example, each second
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pixel unit C 1n the second display region 20 corresponds to
one second shielding portion, so that the ELVDD signal 1s
connected to the shielding layer LS 1n each pixel circuit, the
stable direct-current signal 1s input to the shielding layer LD,
and a wide-range ELVDD signal network 1s formed in the
overall display region, thereby benefiting for reducing the
wire voltage drop, mmproving display uniformity and
improving the display effect. Meanwhile, the shielding layer
LS of the first display region 10 and the shielding layer LS
of the second display region 20 are connected and integrally
formed so as to form one overall ELVDD signal network,

thereby reducing the wire voltage drop of the power lines

(1.e., the first power line VDD1 and the second power line
VDD2) which provide the ELVDD signal and improving the

display etlect.

FIG. 16 1s a schematic diagram of a display device
provided by at least one embodiment of the present disclo-
sure. At least one embodiment of the present disclosure
provides a display device 2. The display device 2 may
include the display substrate 1 provided by any one of the
embodiments above.

For example, as shown 1n FIG. 16, the display device 2
turther may include a flexible circuit board and a control
chip. For example, the flexible circuit board 1s bonded to a
bonding region of the display substrate 1, and the control
chip 1s mounted on the flexible circuit board and thus 1is
clectrically connected with the display region; or the control
chip 1s directly bonded to the bonding region and thus is
clectrically connected with the display region.

For example, the control chip may be a central processing
unit, a digital signal processor, a System On Chip (SoC), and
the like. For example, the control chip further may include
a memory, also may include a power module and the like,
and achieves functions of power supply and signal input and
output through additionally arranged conductor wires, signal
lines and the like. For example, the control chip further may
include a hardware circuit, a computer executable code, and
the like. The hardware circuit may include a conventional
Very Large Scale Integration (VISI) circuit, a gate array,
existing semiconductors such as a logic chip, a transistor and
so on, or other discrete elements; and the hardware circuit
further may include a Field Programmable Gate Array
(FPGA), a programmable array logic, a programmable logic
device, and the like.

For example, the display device 2 provided by at least one
embodiment of the present disclosure may be any product or
part with the display function, such as an OLED panel, an
OLED television, an QLED panel, an QLED television, a
mobile phone, a tablet personal computer, a notebook com-
puter, a digital photo frame, a navigator, and the like. The
display device 2 further may include other parts, e.g., a data
driving circuit, a timing controller, and the like, and the
embodiments of the present disclosure do not make any limait
thereto.

For example, as shown 1n FIG. 16 and FIG. 1, the display
device 2 further includes a sensor 192. The sensor 192 1is
arranged on the second side S2 (e.g., the non-display side)
of the display substrate 1. The sensor 192 1s configured to
receive light (e.g., collimated light or uncollimated light)
from the first side S1 (e.g., the display side of the display
substrate) of the display substrate 1. An orthogonal projec-
tion of the sensor 192 on the base substrate 100 at least
partially overlaps with the first display region 10.

For example, the sensor 192 1s an i1mage sensor, an
infrared sensor, a distance sensor, and the like. The sensor
192, for example, may be implemented in a form of a chip
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and the like. The sensor 192 1s arranged on the non-display
side S2 (one side deviated from the user) of the display
substrate.

For example, the sensor 192 and the first display region 10
at least partially overlap 1n the normal direction of the
display face of the display substrate.

For example, the sensor 192 may be the image sensor,
may be used for acquiring an 1mage of an external environ-
ment which 1s faced by a light collecting surface of the
sensor 192, and for example, may be a CMOS 1mage sensor
or a CCD i1mage sensor; and the sensor 192 also may be the
infrared sensor, the distance sensor, and the like. The sensor
192 may be used for implementing a camera ol a mobile
terminal such as the mobile phone and the notebook com-
puter, and as required, also may include optical members
such as a lens, a retlector or an optical waveguide, and the
like so as to carry out modulation on a light path. The
embodiments of the present disclosure do not make any limait
to the type, function and setting mode of the sensor 192.

The sensor 192 1s arranged on the non-display side S2 of
the display panel 1n a mode of a double-sided adhesive and
the like, the orthogonal projection of the sensor 192 on the
base substrate 100 at least partially overlaps with the first
display region 10, and the sensor 192 1s configured to
receive the light from the first side S1. Therefore, while
implementing display, the first display region 10 also pro-
vides convenience for arrangement of the sensor 192.

It should be noted that, for the sake of clarity and
conciseness, the embodiments of the present disclosure do
not provide all the constituent units of the display device. In
order to realize the base function of the display device, those
skilled 1n the art may provide or set other structures not
shown according to specific needs, which are not limited by
the embodiments of the present disclosure.

Regarding to the technical eflect of the display device
provided by the above-mentioned embodiments, reference
may be made to the technical effect of the display substrate
provided by the embodiments of the present disclosure,
which will not be repeated here.

The following statements should be noted:

(1) Unless otherwise defined, the same reference number
1s denoted as the same meaning 1n the embodiments of the
accompanying drawings of the present disclosure.

(2) The accompanying drawings involve only the struc-
ture(s) 1 connection with the embodiment(s) of the present
disclosure, and other structure(s) can be referred to common
design(s).

The above disclosure are only specific embodiments of
the present disclosure, but the protection scope of the present
disclosure 1s not limited to thus. Changes or substitutions
which can be easily thought of by any of those skilled 1n the
art within the technical scope disclosed by the present
disclosure should be included within the protection scope of
the present disclosure. Therefore, the protection scope of the
present disclosure should be based on the protection scope
of the claims.

The mnvention claimed 1s:

1. A display substrate, having a first side for displaying
and a second side opposite to the first side, comprising:

a base substrate;

a display region, disposed on the base substrate and
includes a first display region and a second display
region at least partially surrounding the first display
region, wherein the first display region allows light
from the first side of the display substrate to be at least
partially transmitted to the second side of the display
substrate for sensing, the first display region includes a
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plurality of pixel unit groups arranged at intervals, each
of the plurality of pixel unit groups includes a plurality
of first pixel units, and each of the plurality of first pixel
units includes a pixel region and an opening region;

a plurality of first power lines, located in the pixel region

and configured to be connected with the plurality of
pixel unit groups, to provide a first power voltage to the
plurality of pixel unit groups; and

a shielding layer, disposed on the base substrate, located

on a side of the plurality of first power lines close to the
base substrate, and including a hollow region and a
shielding region,

wherein for one pixel unit group of the plurality of pixel

umt groups, the opening region of each of the plurality
of first pixel units at least partially overlaps with the
shielding region of the shielding layer,

the opening region of at least one of the plurality of first

pixel units includes a first shielding connecting portion
at least partially overlapping with the shielding region
of the shielding layer, the shielding layer 1s connected
with at least one of the plurality of first power lines
through the first shielding connecting portion, to
receive the first power voltage; and

the plurality of first power lines are located on a side of

the first shuelding connecting portion away from the
base substrate, the shielding layer 1s located on a side
of the first shielding connecting portion close to the
base substrate, and the first shielding connecting por-
tion 1s located between the shielding layer and the
plurality of first power lines.

2. The display substrate according to claim 1, wherein the
shielding layer 1s connected with the first shielding connect-
ing portion through a first through hole and the first shuelding
connecting portion 1s connected with the at least one of the
plurality of first power lines through a second through hole.

3. The display substrate according to claim 2, further
comprising a first insulating layer, a second insulating layer
and a third msulating layer, wherein the first insulating layer
1s located between the shielding layer and the first shuelding
connecting portion,

the second insulating layer 1s located between the first

insulating layer and the first shielding connecting por-
tion and the third insulating layer 1s located between the

first power lines; or, the second insulating layer is

located between the first shielding connecting portion
and the plurality of first power lines, the third imnsulating
layer 1s located between the second insulating layer and
the plurality of first power lines,

the shielding layer 1s connected with the first shielding
connecting portion by the first through hole passing
through the first insulating layer and the first shielding

connecting portion 1s connected with the at least one of

the plurality of first power lines by the second through
hole passing through the second insulating layer and
the third insulating layer; or, the shielding layer 1is
connected with the first shielding connecting portion by
the first through hole passing through the first insulat-
ing layer and the second insulating layer and the first
shielding connecting portion 1s connected with the at
least one of the plurality of first power lines by the
second through hole passing through the third insulat-
ing layer.

4. The display substrate according to claim 3, wherein
orthogonal projections of the first through hole and the
second through hole on the base substrate do not overlap;
and

first shielding connecting portion and the plurality of
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the first power line includes a protruding portion, an
orthogonal projection of the second through hole on the
base substrate overlaps with an orthogonal projection
of the protruding portion on the base substrate, and an
orthogonal projection of the first through hole on the
base substrate overlaps with an orthogonal projection
of the first power line on the base substrate.

5. The display substrate according to claim 1, wherein the
adjacent pixel unmit groups are connected through a wire, and
orthogonal projections of the plurality of pixel unit groups
and the wire on the base substrate fall within an orthogonal
projection of the shielding region of the shielding layer on
the base substrate.

6. The display substrate according to claim 1, wherein the
second display region includes a plurality of second pixel
units arranged 1 an array and a plurality of second power
lines and each of the plurality of second pixel units includes
a pixel region and an opening region; and

the plurality of second power lines are configured to be

connected with the plurality of second pixel units, to
provide a second power voltage to the plurality of
second pixel units, and the second power voltage 1s a
same with the first power voltage,

wherein for one of the plurality of second pixel units, the

opening region of each of the plurality of second pixel
units at least partially overlaps with the shielding
region of the shielding layer,

the opening region of the at least one of the plurality of

second pixel units includes a second shielding connect-
ing portion and the second shielding connecting portion
at least partially overlaps with the shielding region of
the shuelding layer.

7. The display substrate according to claim 1, wherein an
orthogonal projection of the second display region on the
base substrate falls within the orthogonal projection of the
shielding region of the shielding layer on the base substrate.

8. The display substrate according to claim 1, wherein
cach of the plurality of first pixel unmits and the plurality of
second pixel units includes a pixel driving circuit and a
light-emitting member and the pixel driving circuit 1s con-
figured to drive the light-emitting member to emait light.

9. The display substrate according to claim 8, wherein the
pixel driving circuit includes a dniving transistor, a data
writing transistor, a compensation transistor, a first light-
emitting control transistor, a second light-emitting control
transistor, a first reset transistor, a second reset transistor,
and a storage capacitor,

wherein active layers of the first reset transistor, the

compensation transistor, the second light-emitting con-
trol transistor, and the second reset transistor are
located 1n a first semiconductor layer extending along
a first direction, active layers of the data writing tran-
sistor and the first light-emitting control transistor are
located 1n a second semiconductor layer extending
along a second direction, the first semiconductor layer
and the second semiconductor layer are connected
through an active layer of the driving transistor and
integrally formed,

the active layer of the driving transistor 1s located on an

imaginary line of the active layer of the first reset
transistor 1n the first direction,

the active layers of the compensation transistor and the

data writing transistor are respectively located on both
sides of the active layer of the driving transistor and
located on a side of the active layer of the drniving
transistor close to the active layer of the first reset
transistor,
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the active layers of the second light-emitting control
transistor and the first light-emitting control transistor
are respectively located on both sides of the active layer
of the driving transistor and located on a side of the
active layer of the driving transistor away from the
active layer of the first reset transistor,

the active layer of the second reset transistor 1s located on
a side of the active layer of the second light-emitting
control transistor away from the active layer of the
compensation transistor,

the compensation transistor includes a first gate electrode
extending along the first direction and a second gate
clectrode extending along the second direction,

the second gate electrode 1s arranged 1n the first direction
side by side with a gate electrode of the second light-
emitting control transistor and a gate electrode of the
second reset transistor which extend along the second
direction,

a gate electrode of the data writing transistor and a gate
clectrode of the first light-emitting control transistor
extend along the second direction and are arranged side
by side 1n the first direction,

a gate electrode of the first reset transistor and a gate
clectrode of the drniving transistor extend along the
second direction and are arranged side by side in the
first direction, and

the gate electrode of the driving transistor and a first polar
plate of the storage capacitor are integrally formed.

10. The display substrate according to claim 9, further
comprising a gate line, a light-emitting control signal line, a
first reset signal line, and a second reset signal line which
extend along the second direction,

wherein the gate electrode of the first reset transistor and
the first reset signal line are connected and integrally
formed,

the second gate electrode of the compensation transistor
and the gate electrode of the data writing transistor are
connected with the gate line and are mtegrally formed
with the gate line,

the gate electrode of the second light-emitting control
transistor and the gate electrode of the first light-
emitting control transistor are connected with the light-
emitting control signal line and are integrally formed
with the light-emitting control signal line, and

the gate electrode of the second reset transistor and the
second reset signal line are connected and integrally
formed.

11. The display substrate according to claim 10, further
comprising a data line, wherein the data line i1s connected
with the active layer of the data writing transistor and
configured to provide a data signal,

the orthogonal projection of the first power line on the
base substrate at least partially overlaps with orthogo-
nal projections of the active layer of the first reset
transistor and the active layer of the driving transistor
on the base substrate, and

an orthogonal projection of the data line on the base
substrate 1s located on a side of an orthogonal projec-
tion of the second semiconductor layer on the base
substrate away from the orthogonal projection of the
first power line on the base substrate.

12. The display substrate according to claim 11, wherein
the pixel driving circuit further includes a first transier
electrode, the first transfer electrode 1s connected with the
active layer of the second light-emitting control transistor,
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the active layer of the second reset transistor, and a first
clectrode of the light-emitting member by a through hole,
and

an orthogonal projection of the first transfer electrode on

the base substrate 1s located between orthogonal pro-
jections of the active layer of the second reset transistor
and the active layer of the driving transistor on the base
substrate.

13. The display substrate according to claim 12, wherein
for each of the plurality of second pixel units, an orthogonal
projection of the second shielding connecting portion on the
base substrate 1s located between the orthogonal projection
of the active layer of the second reset transistor on the base
substrate and an orthogonal projection of the second power
line on the base substrate and at least partially overlaps with
the orthogonal projection of the second power line on the
base substrate.

14. The display substrate according to claim 13, wherein
for each pixel unit group, the first shielding connecting
portion 1s located between two adjacent first pixel units in
the first direction 1n each pixel unit group.

15. The display substrate according to claim 12, wherein
an orthogonal projection of the first shielding connecting
portion on the base substrate 1s located between the orthogo-
nal projection of the active layer of the second reset tran-
sistor on the base substrate and an orthogonal projection of
the first power line on the base substrate and at least partially
overlaps with the orthogonal projection of the first power
line on the base substrate.

16. The display substrate according to claim 12, further
comprising a fourth mnsulating layer, a first conductive laver,
a second conductive layer, and a third conductive layer,

wherein the first conductive layer includes the gate line,

the second conductive layer includes a second polar
plate of the storage capacitor, the third conductive layer
includes the first power line,

in a direction perpendicular to the base substrate,

the fourth insulating layer 1s located between the shielding

layer and the active layer of the transistor,

the first insulating layer i1s located between the active

layer and the first conductive layer,

the second insulating layer i1s located between the gate

line and the second conductive layer, and

the third insulating layer 1s located between the second

polar plate of the storage capacitor and the third con-
ductive layer.

17. The display substrate according to claim 16, wherein
the first shielding connecting portion 1s located 1n the first
conductive layer or the second conductive layer.

18. The display substrate according to claim 1, wherein
the first shielding connecting portions are respectively
located at both ends of each pixel unit group and connected
with at least one of a plurality of first power lines respec-
tively corresponding to the each pixel unit group.

19. The display substrate according to claim 1, wherein
the first shielding connecting portion 1s respectively located
at an end of each pixel unit group and connected with at least
one of a plurality of first power lines corresponding to the
pixel unit group.

20. A display device, comprising the display substrate

according to claim 1 and a sensor, wherein
the sensor 1s arranged on the second side of the display
substrate and the sensor 1s configured to receive light
from the first side of the display substrate; and
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an orthogonal projection of the sensor on the base sub-
strate at least partially overlaps with the first display
region.
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